Raz-Guzmán A., Huidobro L., Padilla V. 2018. An updated checklist and characterisation of the ichthyofauna (Elasmobranchii and Actinopterygii) of the Laguna de Tamiahua, Veracruz, Mexico. Acta Ichthyol.
INTRODUCTION
Estuarine fishes form a highly diverse group that includes freshwater, permanent estuarine, euryhaline marine, and stenohaline marine species that migrate from one system to the other, while taking advantage of the seagrass beds as nursery areas for growth, reproduction, and feeding , Seitz et al. 2014 . Fish actively transmit energy through trophic chains, linking detritus and detritivores to higher trophic levels, storing energy within the ecosystem, and exchanging it with neighbouring areas as importers and exporters (Castro- Aguirre et al. 1999) . Fish support local and regional fisheries (Yáñez-Arancibia and areas are thus quite different. Mangroves of Rhizophora mangle, Avicennia germinans, Laguncularia racemosa, and Conocarpus erectus are found mostly in the southern region of the lagoon (Fig. 1) . Sampling design and data analyses. Sampling in the Laguna de Tamiahua took place in August and December 1996 in order to represent the two main climatic seasons of the region. Sampling localities were distributed throughout the lagoon, with 34 localities in August and 23 in December (Fig. 1) . These were selected considering the spatial heterogeneity provided by the submerged aquatic vegetation, the streams, the islands, and the inlets. The names of the localities where fish were collected are included in Fig. 1 .
Epifauna and submerged aquatic vegetation (SAV) were collected, always following the same procedure, with two different nets in order to obtain both smaller-shallower (Renfro beam net, 1 mm mesh size, 50 m 2 sampling area, Renfro 1962 ) and larger-deeper (otter trawl, 1 cm mesh size, 1.5-3 min CPUE) fish specimens from different habitats. The SAV species were recognised at the group level and discarded. The fish samples were preserved in 10% formalin in the field and replaced with 70% alcohol in the lab. The species were identified following Fechhelm (1998, 2005) , Castro- Aguirre et al. (1999) , Miller et al. (2005) , and Froese and Pauly (2018) . The specimens were then deposited in the Colección Nacional de Peces, Instituto de Biología, UNAM. The species that were collected in this study plus those reported for this lagoon in other studies (see below in Results) provided a species list that was taxonomically updated following Fricke et al. (2018) . The phylogenetic arrangement of the Orders follows Nelson et al. (2016) and the families, genera, and species are presented in alphabetical order. The common names of the species used throughout the text were taken from FishBase (Froese and Pauly 2018 fish species were identified. The specimens of each species collected in the lagoon in this study were counted in order to obtain density data as ind · m -2 for the Renfro and ind · min -1 for the otter trawl, for August and December. An Olmstead-Tükey dominance analysis (Sokal and Rohlf 1995) was applied to the density and spatial frequency (number of localities in the lagoon in which each species was present) data to identify the dominant, frequent, local, and rare species. The ecotic position of the species was included following the criteria of Castro- Aguirre et al. (1999) . Maps were prepared with a Surfer 10 programme (Version 10.1.561. Golden Software, USA) to graphically represent the spatial and temporal distribution of the fish species collected with the two nets, and spatial distribution patterns were identified. (Krebs 2008 ) was then carried out to identify similar lagoons with respect to ichthyofauna.
RESULTS
During this study, 514 fish specimens, representing 42 species, 31 genera, 20 families, 14 orders, and 2 classes were collected in the Laguna de Tamiahua. Of these, 357 specimens and 28 species were collected in August and 157 specimens and 28 species were collected in December. In addition, 14 species were collected only on 14 August, only in December, and 14 in both months. Added to these species, but excluded from the analyses, were 125 additional species that were reported for this lagoon in eight other studies (Reséndez-Medina and Kobelkowsky-Díaz 1991 , Franco-López and Chavez-López 1993 , Castro-Aguirre et al. 1999 , Díaz-Ruiz et al. 2003 , Gaspar-Dillanes and Barba-Torres 2004 , Sanvicente-Añorve et al. 2011 , Ocaña-Luna and Sánchez-Ramírez 2016 and three species of the authors' unpublished data. The species collected by the authors in this study are indicated in the species list with a , together with the month (A for August and D for December) of the collection, and the authors' unpublished data are indicated with a U. This compilation provides a total of 170 species, 110 genera, 55 families, 34 orders, 2 subclasses, 2 classes, and 2 superclasses, for a taxonomically updated species list of the ichthyofauna of the Laguna de Tamiahua, as follows: The family with most species is Sciaenidae with 16, followed by Gobiidae with 12, Carangidae and Gerreidae with nine each, Clupeidae with seven, and Ariidae and Lutjanidae with six each. The other families are represented by one to five species each.
Only two fish species occupy a special status in the Norma Oficial Mexicana (Anonymous 2010): Poecilia latipunctata is endemic to Mexico and in danger of extinction and Hippocampus zosterae is under special protection (Anonymous 2010). Both are also included in the IUCN Red List of Threatened Species: P. latipunctata as endemic to Mexico and critically endangered (Contreras-Balderas and Almada-Villela 1996) and H. zosterae as of least concern (Masonjones et al. 2017).
The findings of four species constitute new records for the Laguna de Tamiahua. Only two specimens of Symphurus civitatium were collected in only one locality (Ensenada Grande) along the western margin of Isla del Idolo in December with the otter trawl. Ariopsis assimilis, Mugil liza, and Aluterus schoepfii were collected by the authors previously, but these records have not yet been published.
Of the 42 species collected in this study, Lutjanus griseus, L. synagris, Bairdiella chrysoura, Cynoscion arenarius, C. nebulosus, C. nothus, and Archosargus probatocephalus are commercially important.
The species with the greatest density values in the lagoon are the following (Table 1) . RENFRO, August: Eucinostomus melanopterus (1 ind · m -2 ), Syngnathus scovelli (0.98 ind · m -2 ), and Cynoscion nebulosus (0.72 ind · m -2 ). December: Opsanus beta (0.6 ind · m -2 ). OTTER TRAWL, August:
Eucinostomus gula (15.32 ind · min -1 ), Achirus lineatus (13.3 ind · min -1 ), Cathorops aguadulce (11.3 ind · min -1 ), Citharichthys spilopterus (8.96 ind · min -1 ), and Diapterus rhombeus (7.99 ind · min -1 ). December: Bairdiella chrysoura (6.66 ind · min -1 ), C. spilopterus (6.65 ind · min -1 ), A. lineatus (6.64 ind · min -1 ) and Gobiosoma robustum (6 ind · min -1 ). 11 species varied in the classification with the month and the sampling net.
The ecotic position of the species presented 31 euryhaline marine species (2A), six stenohaline marine species (2B), four permanent estuarine species (1B), and one freshwater species (FW) ( Table 1) . Spatial distribution. RENFRO, August: The majority of species were collected along 'costa mar' in Halodule wrightii beds, as well as near the northern inlet of Boca de Tampachichi (7 spp. loc#23, 5 spp. loc#20) and the northern tip of Isla del Idolo (7 spp. loc#6, 5 spp. loc#10). December: Similarly, the majority of species were collected along 'costa mar', with the greater number north of Isla Juan A. Ramírez (10 spp. loc#8) in an area rich in macroalgae (Fig. 2) . OTTER TRAWL, August: The larger fishes were collected both along 'costa mar' and 'costa tierra', with the greater number of species north of Isla Juan A. Ramírez (8 spp. loc#24), inside Boca de Tampachichi (6 spp. loc#22) and near the northern tip of Isla del Idolo (6 spp. loc#5, 5 spp. loc#9). One single high-density value (14.33 ind · min -1 ) was recorded for Eucinostomus gula just inside Boca de Tampachichi (loc#22) in August. December: As in August, fishes were collected along 'costa mar' and 'costa tierra', with the greater number of species north of Isla Juan A. Ramírez (10 spp. loc#9), along the western margin of Isla del Idolo (9 spp. loc#2) and near the southern inlet of Boca de Corazones (6 spp. loc#23). Of special interest is that, of the nine species collected west of Isla del Idolo, five (Bagre marinus, Gobionellus oceanicus, Symphurus civitatium, Conodon nobilis, and Cynoscion arenarius) were recorded only in this locality and this month, all with low densities of 0.33 to 0.66 ind · min -1 ( Fig. 3) .
Overall, more species were collected in the south (30 spp.) and north (24 spp.), with the least species in the centre (11 spp.). An analysis of the spatial distribution of the fish in the lagoon, considering the two months and the two nets, revealed six patterns ( Temporal distribution. RENFRO: The fishes collected in August were more widely distributed (9 localities) and more species (16 spp.) were collected than in December (5 localities, 14 spp.) ( Fig. 2 , Table 2 ). OTTER TRAWL: The otter trawl collected more species than the Renfro and, as with the Renfro, the fish collected in August had a wider distribution (15 localities) than those of December (10 localities). However, fewer species were collected in August (20 spp.) than in December (25 spp.) ( Fig. 3 , Table 2 ). Overall, the same number of species (28 spp.) was collected with the two nets in August and December, of which 14 were collected only in August, 14 only in December and 14 both months (Table 3) . 
Comparison of lagoons. The presence of the Laguna de

DISCUSSION
Studies carried out on the fish of the Laguna de Tamiahua have recorded different numbers of species, with some species present in most studies and others in only a few. The difference in the number of recorded species reflects the variety of sampling methods used, the sampling intensity of each study, the seasons of the year when sampling took place and the prevailing environmental conditions during each study. In addition, some studies, such as that of Castro- Aguirre et al. (1999) , are compilations. The numbers of fish species recorded for the lagoon since 1991 in the eight studies mentioned in the Results are presented in Table 4 . The total number of species now compiled for the Laguna de Tamiahua is 170 species.
The 16 species of the family Sciaenidae collected in this study reflect the high species richness that is typical of this family in estuarine-lagoon systems. This family has been placed first among the stenohaline marine component and third among the euryhaline marine component of the dominant fish groups both in Mexico (Castro- Aguirre et al. 1999 ) and worldwide (Elliott et al. 2007 , Franco et al. 2008 ). In addition, the five families with the majority of species collected in this study (Sciaenidae 16 spp., Gobiidae 12 spp., Carangidae 9 spp., Gerreidae 9 spp., and Clupeidae 7 spp.) coincide totally with Franco-López and Chavez-López (1993) who recorded only slightly less species for each (Sciaenidae 14 spp., Gerreidae 8 spp., Gobiidae 8 spp., Carangidae 7 spp., and Clupeidae 6 spp.). These small differences are due to the above-stated reasons, as well as to the fish population dynamics determined by natural and anthropogenic fluctuations (Pérez-Hernández and Torres-Orozco 2000) . It is important to point out that even when a high number of species is recorded, it does not necessarily represent all the existing species, as it is almost impossible to record them all during field work.
Special status. The two species cited in the Norma Oficial Mexicana (Anonymous 2010) and the IUCN Red List of Threatened Species under special status are the broadspotted molly, Poecilia latipunctata, and the dwarf seahorse, Hippocampus zosterae. Poecilia latipunctata is a euryhaline species that lives in warm waters among submerged aquatic vegetation. This group of livebearers is important in the aquacultural industry and may be locally overfished, a situation that has gained it the special status of 'in danger of extinction' and 'critically endangered', apart from its limited distribution that establishes it as 'endemic to Mexico' (Contreras-Balderas and Almada-Villela 1996). The stenohaline marine H. zosterae lives in seagrass beds. Its major threats are overfishing for the aquarium trade and habitat loss (Waycott et al. 2009 , Short et al. 2011 ). However, the IUCN Red List of Threatened Species considers its populations to be stable and classifies it as 'under special protection' in Mexico and 'of least concern' in general (Masonjones et al. 2017) . New records. Four species are first records for the Laguna de Tamiahua. The collection of only two specimens of the offshore tonguefish, Symphurus civitatium, in Ensenada Grande (Fig. 3 ) may respond to the fact that this demersal species can be taken as bycatch by shrimp trawling (Munroe 2015) , an activity that is intensive in this area of the lagoon and may adversely affect its populations.
The presence of this species in the lagoon is justified by its preference for warm waters, as was observed by Munroe et al. (2000) (Lindeman et al. 2016b) . Lutjanus apodus is not commonly targeted directly, but is caught locally and data on landings are largely unavailable (Lindeman et al. 2016c ). Regarding the other species, stable catches of A. probatocephalus were reported from 2002 to 2011 (Carpenter et al. 2014 ).
The following four species are also taken as bycatch by shrimp fisheries: Diapterus auratus is of minor commercial importance (Fraser and Gilmore 2015a) , Eugerres plumieri is fished mostly in Chetumal Bay, Quintana Roo (Aguirre-Macedo et al. 2007) and Celestún, Yucatán (Poot-Salazar et al. 2009 ), for Micropogonias undulatus it is recommended that fisheries regulations be established and that estuarine nursery habitats be protected against pollution and coastal development (Chao and Espinosa-Perez 2015a) , and B. chrysoura is used mostly as bait, though larger specimens are marketed locally (Chao and Espinosa-Perez 2015b) . Density. A comparison of density values between those recorded here and those reported in other studies is practically impossible due to the variety of sampling gear used and numerical analyses applied. An example of this is the wide range of values from the much lower densities recorded by Díaz-Ruíz et al. (2000) for the chain pipefish, Syngnathus louisianae (0.0163 ind · m -2 ), and the gulf pipefish, S. scovelli (0.0169 ind · m -2 ), in the Laguna de Tamiahua using a 60 m long beach seine net, to the much larger maximum density recorded by Barba Macías (1999) for the silver mojarra, Eucinostomus argenteus (26.2 ind · m -2 ), in the Laguna Madre, Tamaulipas using a Renfro beam net. In addition, fluctuations in density, distribution, and species richness have been observed in the majority of coastal lagoons in response to community dynamics (Aguirre-León et al. 2014) . This is also the case in this study, as the greater density values were recorded for the larger specimens that were collected in August with the otter trawl (see Table 1 ), indicating that these species were recruited during the summer after the August spawning, as was observed by Ocaña-Luna and Sánchez-Ramírez (2016) . Other factors that may influence the success of a species, and thus its density, include its use of the habitat, its feeding habits, and its geographic distribution. Bay, Florida, a range of values that includes our datum (0.06 ind · m -2 ). These low densities are strongly related to the sampling method and gear used. Due to their small size, cryptic habit, and ability to hold on to a substrate, traditional collection methods rarely obtain seahorses and, thus, catch rates vary independently of actual population size (Masonjones et al. 2017 ). This species was collected along 'costa mar', which agrees with its ecotic position as a small seagrass bed-dwelling stenohaline marine species. The caitipa mojarra, Diapterus rhombeus, with a high density of 7.99 ind · min -1 (otter trawl, August) and a low spatial frequency of two localities (loc#5, loc#29; Fig.  3) , is a common, widely distributed, euryhaline species that lives in shallow tropical freshwater, brackish, and hypersaline systems, mangroves and vegetated sandy and muddy substrates. It is a dominant species in the Laguna de Términos, Campeche (Ayala- , Laguna La Mancha (Pérez 2007) and Laguna Chica-Grande (Aguirre-León et al. 2014) in Veracruz, Guadeloupe, French Antilles (Bouchereau et al. 2012 ) and off Rio de Janeiro, Brazil (Pessanha and Araújo 2014) . Ecotic position. Of the species collected in this study (see Table 1 ), the marine component was dominant with 88.1% (37 spp.) of the species, a greater percentage than the 70% of Franco-López and Chavez-López (1993) and closer to the 90% of Ocaña-Luna and Sánchez-Ramírez (2016) . The role that marine species play in the ecological organisation of coastal lagoons is important, as juveniles and adults migrate from the sea in search of food, profit from the high secondary production and protection provided by estuarine habitats (Raz-Guzmán and Sánchez 1996a, Sánchez et al. 1996) , and constitute a rich fishery resource for the local residents. Among these marine species, the euryhaline component (73.8%, 31 spp.) includes species that tolerate marked changes in salinity and enter lagoons in response to the relative abundance of food and protection they find, or for reasons unrelated to feeding or reproduction (Castro- Aguirre et al. 1999 ). This percentage is slightly greater than that of 69% recorded by Gaspar-Dillanes and Barba-Torres (2004) Raz-Guzmán and Huidobro (2002) for the Laguna Madre. The permanent estuarine component (9.5%, 4 spp.) groups species with a well developed osmoregulating mechanism that allows them to live permanently in environments with marked changes in salinity such as estuarine systems. Of the species collected by Gaspar-Dillanes and Barba-Torres (2004) in the Laguna de Tamiahua, 9.5% were permanent, coinciding totally with the percentage obtained in this study. Of those collected by Franco-López and Chavez-López (1993) also in this lagoon, only 6% were permanent, while of the fish collected by Raz-Guzmán and Huidobro (2002) in the Laguna Madre, 7.1% were permanent estuarine species. The record of only one freshwater species (2.4%, the Mozambique tilapia, Oreochromis mossambicus) just inside the northern inlet of Boca de Tampachichi (Fig.  3, salinity 32‰ ) reflects its capacity to tolerate brackish and marine environments (Cambray and Swartz 2007) , particularly since its previous records in the lagoon have been for lower-salinity areas (Díaz-Ruiz et al. 2003 , Gaspar-Dillanes and Barba-Torres 2004 . This species has been widely introduced from south-eastern Africa to many localities worldwide for aquaculture and fisheries due to its excellent palatability (de Moor and Bruton 1988) , as well as for the aquarium trade, sport fishing, and the biological control of nuisance plants and animals (Trewavas 1982) . It can be reared under hypersaline conditions (Lamboj 2004) , it tolerates low dissolved oxygen levels (de Moor and Bruton 1988) , it is omnivorous and has a variety of feeding habits (Maitipe and De Silva 1985) , its fecundity is high (Gupta and Acosta 2004) and it is aggressive towards other species (Bardach et al. 1972) , all of which has enabled it to outcompete local species (Kottelat and Whitten 1996) in many countries. In the case of the Laguna de Tamiahua, no effect has been recorded due to its low abundance. Spatial distribution. The majority of the species collected with the Renfro beam net were those with small specimens and low-density values. These were collected from seagrass beds along 'costa mar', mostly just inside Boca de Tampachichi, north of Isla Juan A. Ramírez and north of Isla del Idolo (see Fig. 2 ). These three localities had a greater presence of fish species as the nearby inlets favour immigration from the sea for the mostly euryhaline marine species recorded for this lagoon. 'Costa mar' is characterised by clear water with temperatures of 29.5-34°C in August and 25.5-27°C in December, salinities of 24‰-38‰ in August and 27‰-30‰ in December, Halodule wrightii seagrass beds and some macroalgae. The distribution of seagrass beds in the Mexican lagoons of the Gulf of Mexico is regulated by salinity, turbidity, and type of substrate (Raz-Guzmán and Barba 2000) .
The environmental heterogeneity and complexity in the Laguna de Tamiahua favour the availability of different habitats for fish with different feeding strategies. Previous studies have established the ecological relation between species and habitat, showing that complex habitats harbour a high infaunal and epifaunal biodiversity (Edgar et al. 1994, Boström and Bonsdorff 2000) and recognising the part that submerged aquatic vegetation plays in the recruitment of many invertebrates and fish in coastal lagoons (Heck and Crowder 1991) . Typical of the smaller fish species is their distribution associated with seagrass beds where they find ideal habitats a nursery, feeding, and protection areas, as Heck and Crowder (1991) , Raz-Guzmán and Sánchez (1996a) , Sánchez et al. (1996) , and Boström and Bonsdorff (2000) Other slightly larger species like the flagfin mojarra, Eucinostomus melanopterus and Cynoscion nebulosus use these habitats mainly as feeding areas after entering the lagoon during the dry season when salinity increases (Franco-López and Chavez-López 1993) . The otter trawl collected more species (35 spp.) than the Renfro (21 spp.), mostly of larger sizes, throughout the lagoon, though predominantly along 'costa tierra' and north of Isla Juan A. Ramírez, west of Boca de Tampachichi, north and west of Isla del Idolo and just inside Boca de Corazones (see Fig. 3 ). 'Costa tierra' is characterised by turbid water with temperatures of 28-33°C in August and 24-25.5°C in December, salinities of 24‰-35‰ in August and 28‰-30‰ in December, some H. wrightii and much macroalgae, where larger fish that depend less on seagrass habitats may move freely. The inlets of the lagoon and adjacent areas favour fish migration to the lagoon and out to sea, a recurring pattern that has been reported for estuarine-lagoon systems (Harrison and Whitfield 2006) . In short, the analysis of the spatial distribution of the fish collected in the Laguna de Tamiahua indicated that the majority of species favoured the margins of the islands Juan A. Ramírez and del Idolo (see Fig. 1 ), some areas off the streams and particularly 'costa mar' where seagrass beds provide ideal habitats, as has been recorded for many other lagoons. The species concentrated in the northern (24 spp.) and southern (30 spp.) regions of the lagoon, with less species in the central region (11 spp.), confirming the importance of the lagoon inlets as immigration routes for the visiting euryhaline marine species that take advantage of the environmental services the lagoon has to offer. Temporal distribution. A review of the literature provided a wide variety of temporal distributions for the species collected in this study. Of the papers consulted, only two coincided with some species/seasons observed here: Ocaña-Luna and Sánchez-Ramírez (2016) (1991) and Franco-López and Chavez-López (1993) . In order to explain their presence in the Laguna de Tamiahua, one may consider their zoogeographic distribution and habitat preferences. The dusky smooth-hound, M. canis, ranges from Canada (Scott and Scott 1988) down the coast to Florida, the northern and western Gulf of Mexico, the Caribbean, Venezuela, southern Brazil, Uruguay, and northern Argentina, and is found mainly in inshore waters on the continental shelves (Compagno 1984) . Bigelow and Schroeder (1948) stated that there might be several discrete populations of this demersal shark, separated by large geographical areas, with little movement between populations. The scup, S. chrysops ranges from Nova Scotia to Florida (Steimle et al. 1999) , and the Gulf of Mexico from Florida to Texas (Robins and Ray 1986) . The adults live on the continental shelf, around piers, rocks, and mussel beds (Terceiro 2012) , while the juveniles live in shallow estuaries. Its record in the Laguna de Tamiahua extends its lower limit of geographic distribution south from Texas to Veracruz. This migration south may respond to larval dispersion on the shallow coastal current that flows from Louisiana and Texas to Campeche during the winter and back during the summer (Zavala-Hidalgo et al. 2003) . The Atlantic butterfish, P. triacanthus, is distributed from Labrador (Coad and Reist 2004) to western Florida in the Gulf of Mexico (Vergara 1978) . It is a common species in sandy estuaries and continental shelves (Smith 1997 Gulf of Mexico formed groups of similar lagoons with respect to the presence of species. The lagoon most similar to the Laguna de Tamiahua (170 spp.) is Tampamachoco (with 139 shared species), and is followed by Términos (with 127 spp.), Alvarado (117 spp.), and Madre (109 spp.). Tamiahua, Tampamachoco, Términos, and Madre present a degree of environmental heterogeneity and complexity generated by seagrass beds and macroalgae (and mangroves in the first three), different sediment types and salinity gradients, all of which provide a rich variety of habitats Raz-Guzmán 1997, Tunnell and Judd 2002) and favour the immigration and recruitment of the many euryhaline marine fish species. In addition, these lagoons are grouped as they are the most studied and have higher numbers of recorded fish species. A similar species richness has been reported for these lagoons for fish (Ocaña-Luna and Sánchez-Ramírez 2016), as well as for crustaceans (Raz-Guzmán and Sánchez 1998 , Cid and Raz-Guzmán 2011 , Raz-Guzmán and Soto 2017 . The lagoons that share less than half of the Tamiahua species, except for Sontecomapan (90 spp.), are Mandinga (83 spp.), Carmen (76 spp.), Machona (74 spp.), La Mancha (66 spp.), and Ostión (55 spp.). The lagoons that are the least similar to the Laguna de Tamiahua in the cluster are Pueblo Viejo (83 spp.), Chica-Grande (49 spp.), Mecoacán (43 spp.), and Redonda (32 spp.). This is a reflection of their environmental characteristics among which are a low salinity and few seagrass habitats, as well as having been less studied. An obvious recommendation is to increase the number of studies on these last lagoons in order to fill gaps of information on the ichthyofauna.
Concluding, this study increases knowledge on the Laguna de Tamiahua, an ecologically and economically important RAMSAR site that sustains local and regional fisheries of shrimp, swimming crabs, oysters, and fish, on which local communities depend for a high-value food source and an important part of their economy. Data on the distribution of the fish species collected in the lagoon indicates that most species are found along the area locally called 'costa mar' where seagrass beds provide ideal habitats, near the islands Juan A. Ramírez and del Idolo, and near the northern and southern inlets of the lagoon. Of the 170 fish species (collected and compiled from the literature) of the Laguna de Tamiahua, 10 are eurytopic and were present in the 15 lagoons included in the list, while five species were recorded only in Tamiahua. A comparison among lagoons identified Chica-Grande, Mecoacán, and Redonda as having the smaller number of species and requiring more studies.
Taxonomic studies and inventories of fish species contribute to the knowledge of natural resources in estuaries and lagoons. They also support basic research that makes it possible to design ecological models for the planning of sustainable management strategies that include a rational use and the preservation of the coastal systems. Considering that this study took place 20 years ago and that the species list was updated with data from 1991 to the present, it establishes a baseline from which future studies may compare the biodiversity in the lagoon and its state of conservation, identify changes in hydrologic conditions and judge potential socio-economic effects in the area. In the case of fish and fisheries, it is important that regulatory measures be enforced to protect both the populations and the habitats. diversidad y abundancia de la comunidad de peces en un sistema costero del Golfo de México. Revista de Biología Tropical 62 (1) 
